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TESTS OP ELEVATORS.
Introduction.
The object of this thesis is to conduct a series
of tests in order to determine the power consumption in units
of kilowatt hours per car mile for various types of machines,
such as passenger and freight elevators operating on direct
and alternating current.

2Chapter I.
Description of Machines Tested.
1. Warner Elevator.
The Warner elevator is of the key and push "button
control type and is located in Lincoln Hall at the University
of Illinois. When a passenger wishes to use the car he places
his key in the wall switch, which is located at the side of the
door. The elevator immediately comes to the floor where the
passenger is located. The doors to the elevator shaft can only
be opened when the oar is at that floor. The doors are all
arranged with springs so that th9y close whenever released. When
the doors at any floor are open the car will not operate. As
soon as the elevator reaches his floor the passenger enters, and
the door closes behind him. The passenger then places his key
in the switch on the wall of the car corresponding to the floor
to which he desires to go. If the passenger makes a mistake
or desires to change his destination, he pushes a "stop" button
on the switchboard. He then places hi3 key in the floor switch
corresponding to his destination.
There are several special features on this machine
which are worthy of mention. (1) In addition to the regular
brake there is an auxiliary brake which insures absolute safety.
(2) The bearing which takes the thrust due to the load on the
worm is a double ball bearing, and is so located that it may be
inspected very readily. (3) The drum and spider to which the

3worm gear is bolted form one casting which insures rigidity be-
tween these important members. Photographs of a Warner machine
similar to the one tested are shown on pages four and five. By
referring to the photographs the location of some of these
features may be seen.
The elevator is operated between the fourth floor
and the basement, the total travel being 52 feet and 6 inches
in one direction. The time consumed in making this flight is
about 29 seconds, or the average speed is about 109 feet per
second. The capacity of this elevator is 2000 pounds.
The outfit was manufactured and installed by the
Warner Elevator Manufacturing Company of Cincinnati, Ohio; and
its cost was $2800.
2. Otis Elevator.
This elevator is a passenger elevator of the direct
current type, and is located in the First National Bank Build-
ing at Champaign, Illinois. The direct current is supplied
from the trolley car circuit and is used at 600 volta. The
capacity of the car is 2000 pounds, and it is counterbalanced
for about 650. The car travels from the basement to the fifth
floor, a total distance of 71 feet, 8-1/2 inches; and has stops
at all floors. The average time for the car to make the maximum
flight is about 17 seconds, or the average running speed is
about 250 feet per minute. One disadvantage of this machine is
that in runnirig to the limit stops, the circuit breaker is oper-
ated and then the operator must go to the basement and set the
circuit breaker before the car will operate. The control is
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the regular 6 F. A, magnet control of the Otis Company. The
motor is the 4 H style, 600 V, 28.5 A, and 800 R. P. M. Both
the motor and control are located in the basement directly ad-
joining the elevator shaft. The cost of installation was $4000.
3. Freight Elevator.
The freight elevator is a two ton machine located
in the Farm Mechanics Building at the University of Illinois.
The alternating current supply used around the University cam-
pus is changed to direct current by a motor generator set. The
elevator was originally designed to raise two tons, but under
actual running conditions the largest load it could raise was
found to be 5500 pounds. The elevator itself is underbalanced,
and if it were possible to use more balance weight, the machine
would probably raise its rated load. The elevator operates
between the first and third floors, the total travel being 29
feet. The average time for the elevator to make the maximum
flight is 30 seconds, or the average speed is about 58 feet per
minute. The platform is 12 feet by 20 feet, and is built up
of ten inch channels carrying 2 inch by 12 inch joists that are
spaced 22.8 inches center to center. The floor i3 double, be-
ing made of 3/4 inch maple over 2 inch pine stock. Cross tie
rods, 5/8 inch by 12 feet, 4 inches, under every other joist
add to the strength and stiffness of the platform. The platform
is suspended by means of four cables, one on each corner. These
cables pass over guide sheaves at the top of the elevator shaft
and are wound around two separate drums on a shaft, driven from
the motor by means of a worm and gear. The counterbalance

cable is also fastened to one of these drums. In order to pro-
vide against accidents there are safety catches along side of
the guides. If the cables should break they would release safety
stops which would jam into the safety catches thU3 stopping the
fall of the platform.
The direct current motor is of the Universal type,
built by the Jenney Electric Manufacturing Company of Indianapolis,
Indiana. The motor is a 220 volt machine rated at 15 H. P. at
625 R. P. M. The control is of the No. A-3236 type made by the
J. F. Schurman Company of Chicago. The platform and rigging
were designed by L. R. Gully of the E. M. Burr Foundry Company
of Champaign, Illinois. This firm also installed the equipment.
The cost of platform and rigging, excluding the cost of motor
and control was $750.
4. Foundry Elevator.
The Foundry Elevator is located in th6 foundry at
the University of Illinois, and runs from the basement to the
charging floor, a distance of 19 feet, 6 inches. It is driven
from a line shaft which also drives an emery wheel, rattler, and
blower. The capacity of the machine is about 1200 pounds, and
it is overbalanced about 350 pounds. The average time to run
the maximum height is 47 seconds, or the average speed is 41,5
feet per minute. The line shaft is driven by a Westinghouse
Induction type motor, No. 307294, 10 H. P., 2 phase, 400 volts,
15.7 amperes per terminal, and 1120 R. P. M. The control is
by means of open and crossed belts, running on tight and loose
pulleys. These are shifted by means of a shipper rope which

eruns up the elevator shaft along side the car. V/hen the shipper
rope disengages the running belt, it also sets the brake on the
drum to which the tight pulley is connected. The platform is
simple and has two guides, one on each side. The platform and
guides, style No. A3590, and also the machine were made by the
Knickerbocker Elevator Company of Milwaukee, Wisconsin.

CHAPTER II
Methods of Testing Elevators.
1. Alternating Current Machines.
The two alternating current machines tested were the
Warner elevator and the Foundry elevator. The methods for
measuring the power consumed were essentially the same in each
case. The Warner elevator was operated on three phase, and
the Foundry elevator on two phase current. The method of con-
necting the instruments in the circuits is shown diagramatically
on page 10. Two direct reading wattmeters were placed in the
circuit to measure the power, and in the Warner elevator test
an ammeter and a voltmeter were also installed in the circuit to
measure the n power factor 1* . The readings of these last two in-
struments were never used or tabulated as the question of" power
factor" falls outside the scope of this thesis. The sum of the
readings of the two wattmeters gives the total power used in the
circuit in both cases. The time for the up and down trips was
taken on each test. For each different condition, a series of
three or more readings were taken in order to obtain fair average
values. In the Warner test the load used was pig iron. In this
test both the load and distance of travel were varied as readings
were taken for trips from basement to fourth floor, basement to
third floor, basement to second floor, and basement to first
floor, for the various loads. At the 2000 pound load, the
starting torque was so great and the needle fluctuated so much
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that it was impossible to obtain satisfactory data*
The following instruments were used in making the
tests on the Warner elevator:
No. 1 Wattmeter - General Electric Company, No. 256294.
No. 2 Wattmeter - Weston No. 213 - 60 amperes
Ammeter - Thompson No. 13472.
Voltmeter - Thompson No. 159217.
In the Foundry elevator the load used consisted of
scrap and pig iron. In this test the distance of travel was

kept constant and the load was varied.
The following instruments were used in making the
test on the Foundry elevator:
No. 1 Wattmeter - Weston No. 295 - 10 A. - 150 V.1500 Watt
No. 2 Wattmeter - Weston No. 2478 - 10 A. - 159 V.1500 Watt
Two multipliers, to 4, were used with eaoh of the
above instruments.
2. Direct Current Machines.
The two direct current machines tested were the
Otis elevator and the Farm Mechanics elevator. In theBe test3
the power was calculated from the current and voltage readings
of direct reading ammeters and voltmeters. The load in the
Otis machine was a live load and pig iron was used for varying
the load in the Farm Mechanioa machine. In the latter test
a series of readings were taken for a uniformly distributed load,
these were then followed by loading one side of the platform,
and finally the load was placed in one corner of the platform
and readings taken. This was done to determine if the platform
would wedge in the guides, and to note if excess power was needed
to drive the machine under these conditions. The readings taken
were time, load, distance of travel, amperage, and voltage.
The following instruments were used in the test
on the Farm Mechanics elevator:
D. C. Weston Voltmeter - 300 No. 3099.
D. C. Weston Ammeter - 75 No. 7857.
The following instruments were used in the test on
the Otis elevator:
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D. C« Weston Voltmeter - 750 No, 4291.
D. C. Weston Ameter - 50 No. 8447,
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Chapter III.
Experimental Data and Results.
The data taken during these tests is shown in
tabular form on pages 16 to 20 . The tables on pages 16 and 17
pertain to the test on the Warner elevator at Lincoln Hall. The
several readings of the two wattmeters were averaged and added
together, and the result was the average reading in hektowatts
for the several trips. This factor in hektowatts was divided
by the time for the flight and multiplied by 3600 to get the
result in hektowatt hours. To get unit of kilowatt hours this
result was divided by 10. To arrive at the final unit of kilo-
watt hours per car mile the kilowatt hours was multiplied by
the height of the flight and divided by 5280.
Load = 1000 pounds
Flight - Basement to 4, Distance = 52 f -6 B
,
Up
Average time = 29.33 seconds
Average reading No. 1 Wattmeter = 5.8 H. W.
Average reading No. 2 Y/attmeter = 7.0 H. W.
v v ••> 5. 8 7.0 5600 52.5 ,Kw. hrs. per car mile = ]|g" 733 x 1Q x §260 = ^• 562 «
The table on page 18 pertains to the test on the Otis
elevator. The several readings of the ammeter were averaged
as were those of the voltmeter, and these average results were
multiplied together to get watts. This product was divided by
1000 to get kilowatts. The number of kilowatts was divided by
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the time of the flight and multiplied "by 5600 which gave
kilowatt hours. To arrive at kilowatt houra per car mile the
number of kilowatt hours was multiplied by the distance of the
flight and divided by 5280.
Load = 315 pounds
Flight - Basement to 5, Distance = 71'~8-l/2 B Up
Average tine = 16.33 seconds
Average volts = 571.6
Average amperes = 6.33
571.6 x 6 . 33 3600 71 .
7
Kw. Hrs. per car mile = looo x 1^33 x 5280 = 10,66.
The table on page 19 pertains to the test on the
Farm Mechanics elevator. The method of calculating results is
the same as the method used in the Otis test.
Load = 2000 pounds
Flight - Main tc 3, Distance = 29* - o" Up
Average time 29.66 seconds
Average volts = 205
Average amperes - 45.5
Kw. Hrs. per oar Bile = S05
^^
5 ' 5
* Jff§ x _||_ = 6 . 23
The table on page 20 pertains to the test on the
Foundry elevator. The several readings of the two wattmeters
were averaged and added together thus giving . the average kilo-
watts. This was multiplied by 4 because 0-4 reducers were used
in the connections. This quantity was divided by the time of
the flight and multiplied by 3600 to get the kilowatt hours. To
arrive at kilowatt hours per car mile the kilowatt hours were
multiplied by the distance and divided by 5280.
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Load = 881 pounds
Flight - Easement to 2, Distance = 19 Et, - 6 In,
Average time = 46 seconds
Average reading of No, 1 wattmeter = 0.25
Average reading of No. 2 wattmeter = 0.1467
0-4 reducers used with wattmeters
Kw. Hrs. per car mile = 4 ( ' 254~g ~ -
14
-^ x 3600 x = 0.46
Results
.
The tabulated results of the tests appear on page 21
The kilowatt hours for each machine with the various loads are
given in this table.

T£ST Oh
Warm el ELllvato^
LOCATED IM
L\m colm Hall
d UP 1UJ DOWN
o
_i iF ICDG. TIME, inSECONDS WATTMETER*! Wattmete£*£ sF ICDG. Time inSECONDS Wattmeter* 1 Wf\TTr\ETE.R*£
1 28 e> <o 1 30 - Z 7.0
N
-t
CQ
z Z8 8.5 6
(D
z 30 -.z 7. 5
ze ©.3 3.3 3 30 -.3 6.8
Q A Z8 ©.O 5.75 4 30 -.4 6.9
5 29 S.Z5 5.5 5 30 -.4 6. O
-J \ 21 6.3) 6.9 CO I ZZ -.5 6. 5
o
n
CD 2 Zl ©.75 6.6 tO Z ZZ -.5 6.8
1 13 8.5 5.75 CD \ 14 -.5 7.0
CO 2 13 ©.5 6.0 w 2 14 -.5 7.0
—4
1 6 a. 4 6.© fO <o -.5 7.0
CD 2 6 ©.4 6.5 Z 6 -.5 7.0
1 3Z 7. 6.0
cD 1
30 1.5 5.5
z 30 7. 5 6.26 z 30 Z.O 5.5
3 Z8 8.5 6.5
T-t-N 3 23 Z.O 5.6
CO
-J
lO
+5
1 Zl 7. 5 <£>•©
fQ
1 ZZ Z.O 575
Z Zl 7.5 6.25 2 Zl 1.5 5.75
UJ 3 ZZ 7.5 6.Z5 3 ZZ Z.O 5.5
o M 1 13 7.5 6.5 l 13 2.5 5.9
Z 13 8.0 6.5 Z 13 Z.o 5.5
3 13 7.5 6.5 CM 3 13 2.5 5.5
—
l 6 7 4 6.5
LU
) 5 Z.o 5.5
Z 5 74 6.5 Z 6 2.2 5.6
UJ 3 6 7.4 6.6 3 5 2 2 5.5
1 30 <E>.0 7
cQ
1 Z8 3. 6 50
Z 29 G.O 7 Z 28 4 4.8
(0 3 29 5.4 7 3 28 3.G 5.0
ui
m
1 Z2 6. O 75
cQ 1 21 3.4 5.0
Z ZZ 6. O 7.2 Z 22 4.0 5.0
CD 3 ZZ 5>. 5 7. 5 K) 3 Z2 4.o 3.0
1 14 3. 4 7.5
dQ 1
13 38 5.o
o
o CQ
Z 1 3 5.7 7.6 z 13 4.0 3.o
3 1 3 5.4 74 3 1 5 41 5.0
1 <S 5.2 70
CD
1 5 4.
1
5.3
Z 5.2 7 Z 6 4.1 5.o
5 3 6 5.2 7.0 -t- 3 5 4.1 5.0
'J

Test on
WARMte ELl-E-VATOR,
locate!d im
Limcolm Haul..
Q
<L
d UP —in i DOWM
O
_J f Time Wattmeter*1 Watthete^. 2 If— Tme. Wattmeter*! WATTriETER*2
i
a—
) 30 2.6 7.6
OJ
i 29 4.<o 5.5
z 20 3.2 Q.Z 2 29I— —
'
4.6 4. 5
CD 3 30 34 7.6 3 28 5. o 4. 5
lO
o
1 zz 2.4 6.E f/-\ 1 2 1 5.0 4. 6
if)
CD
_J
Z I 2.4 8.5 2 2 1 5.0 4. 5
£ 3 2 1 2.4 8.4 K) 3 2 1 5.0 4.4
500
) 1 3 2.6 8.25
04
"T
1 1 2 5. 1 5
z 1 3 2. 5 S.O 2 1 3 5. O 4.5
3 1 2 2.6 9.0 3 1 2 5.Z. 4.5
I 2 O 3. 5 I 6 50 4.5
"T
—
2 & 2.0 3. O 2 & 4-. 8 4.0
OQ 3 6 1.8 9. O 3 6 5.0 4.5
I 32. O.o 8.75
aJ
1 30 5.8 4.0
2 3Z 0.0 8.5 4° Z 30 5.5 3.6
ID
tQ 3 3Z O.O 8.75 3 30 5.5 3.5
lO 1 24 O.O 8.75 U-J I 22 5.5 3.6
£ 2 24 O.O 8.75 2 Z\ 5.5 30
OJ
3 24 o.o 8.G 10 3 22 5.8 3.5
i 1 5 O.O 3.o
tfl
.£
I ) 3 6.4 4-.0
2 1 5 O.O 9.o 2 14 6.2. 5.8
CD 3 1 5 O.O 6.25 3 I 3 6.2. 3.8
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Test on Otis Elevator,
LOCATE. D IN
First Matiomal. Bamk Buildimg
LOAD
UP DOW M
TIME. VOLTS AMPERES AV.K.W. TIME VOLTS AMPERES AV K.W.
m
fO
\ 1 6 5 7 5 &
3.56
1
1 7 5 80 1 5
8.37Z 1 7 5 7 O 7 2 1 7 5 7 O \ 5
3 1 G 5 7 <o 3 1 7 5 7 O 14
vQ
lO
VO
1 16 57 5 1 O
5.75
1 1 8 5 7 5 1 o
57
e
2 1 7 57 5 1 O 2 1 7 5 SO 1 O
3 16 57 5 1 o 3 I 7 57 5 I o
CD
1 1© 57 5 1 4
7.87
l
1 7 56 5 7
422Z 18 5<SO 1 5 2 1 6 560 8
3 1 8 57 5 1 2.5 3 17 5©0 7
1285
1 1 8 560 1 9
10.22
\
I 7 57 5 3
1.812 1 8 5GO 1 © 2 1 7 580 4
3 I 8 57 1 75 3 1 6 580 5
oo
10
1 18 57 5 22
12.54
1 1 7 580 1
0.58Z 18 560 22.5 2 1 7 57 5 1
3 18 55 O 22.5 3 1 7 585 1
1877
i 1 8 56 O 25
13.90
1 1 8 GOO O
O.O2 18 55 O 25 Z I 7 59 O O
3 18 56 O 25 3 1 7 5BO O
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Test on E. levator
located \h
Fa^m Mechahics Building
LOAD
UP DOWN
TIME V0LT5 AMPERES AV. K.W. E'D'G.TIML V0LT5 AttPLEES AVK.W.
a
<z
3
O
2Z
1 33 200 19.5 1 3 1 1 70 8.0
Z 33 1 85 18.5 3.625 2 32 1 57 7.0 1.182
3 33 1 86 19.0 3 32 \ 57 7.0
b
m
1 3 1 205 26.0 1 3 1 1 62 6.5
2 30 200 25.0 5.26 2 3 1 1 62 6.5 I.Oi5
3 29 2 1 26.0 3 3 1 1 57 6.0
in
o
1 3D 203 34.0 1 33 1 52 G.O
2 29 2 1 O 3O.0 6.64 2 3 1 1 6 1 6.0 .©48
3 28 2 1 O 32.0 3 32 1 64 5.0
1517
1 29 2 1 2 38.5 1 3 1 1 59 4.0
2 29 2 1 4 38.0 8.5 3 1 1 53 4.0 .6215
3 29 2 1 2 38. 3 3 1 154 4.0
o
I 30 205 46.5 1 32 l 50 4.0
2 30 205 45.0 9. 34 2 32 1 50 4.0 .600
3 29 205 45.0 3 32 1 50 4.o
o
in
N
1 30 209 55.0 1 32 1 52 4.0
2 30 205 55.0 11.55 2 32 148 4.0 .6024
3 30 Z05 55-0 3 31 1 5 2 4.0
N
O
1 30 205 65.0 1 32 1 5 2 5.0
2 30 2 1 2 62. 13.
1
2 3 1 1 56 .7733
3 30 2 1 O 63.0 3 3 1 1 56 5o
1 32 2 05 75. 15.39 1 33 1 56 6.0 .736
LOAD COM CEiNTRATED EQUALLY ON N.W. & S.W. CO^MLRS
(VJ
1 31 2tO 48.0 I 29 168 5.o
2 31 212 46,5 10.OO z 29 176 5.0 .92
3 30 214 47 O 3 29 188 5.0
LOAD CONCEMTRATED ON S.W. CORNER
w
1 30 216 47. I 30 182 5.0
2 28 216 I0.05 2 28 165 40 .736
3 30 214 4G.5 3 30 177 4.5
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Test om EL leva tor,
LOCATED IM
Q
<t
UP DOWH
O
(
Time Wattmeter*! Wattmete r. *2 Time. Wattmeter* 1 Wattmetek*£
in
I 47 5 .3 .2 5 1 4© .3 5 . 2 e>
Z 48. .3 5 .3 2 48 .3 7 .3 O
3 4 7. .3 3 .2 5 3 47 .3 5 .3 O
K)
1 47 .3 O .2 2 1 47 .3 3 .2 4
2 47 .3 1 .2 1 2 4 7 .3 3 .2 Z
fO 3 47 .3 3 .2 2 3 4 7 .3 3 .2 3
M
1 47 .3 5 .5 1 46 .3 .2 O
2 4 7 .3 5 .2 8 2 46 .2 8 . \ 9
3 47 .3 5 ,28 3 46 .2 B .2 O
1 48 .40 .30 1 46 .2 5 .1 5
CD 2 4S .33 .3 O 2 46 .2 5 . 1 5
QO 3 49 .33 .29 3 46 .2 5 .1 4
1 50 .4 Z .3 3 1 46 .Z 5 .1 5
55 2 50 AO .30 2 47 .2 5 • \ 5
3 50 .4 O .32 3 47 .2 5 .1 5

RESULTS
OF TESTS
EXPRESSED IM KILOWATT HOUeS PE£ CAe MILE!
WARMER. MLEVATOe
LOAD MO LOAD 500 LBS. IOOO LBS. \500 LBS ZOOO LBS
FLIGHT UP DOWM UP Down UP DOWM UP Down UP DOWH
BAoEMEMT
1.7 84 .7 8 l.GG .©3G 1.5 GZ 1.1 06 13 I 1.1 3Z .9 68 U 08
TO 1.885 725 .8 56 1.5 54 1.0,52 1.512 LI 7Z 1.0 71
BASEMEM T
TO
z 17 68 .743 1.7 623 79 1,5 59 1,1 01 1.4 50 1263 .9 69 12 16
TO
1
15 40 (o G5 1.5 07©64 1.5 Zl 1.0 G 1.1 57 347
OTIS El LEVATOR.
LOAD 315 LBS. G5& LBS. 3<2>6>LBS. 12S5 LBS. ^S8Z LBS. 1©7"7 LBS,
FLIGHT UP Down UP DOWN UP Down UP DOWH UP Down UP DOWN
BASEMEMT
TO
5 IO.G6 25.25 17.20 IG.30 2.1.40 12.42 zjeo 5.G3 3480 I.G7 3780 o
FA£M M .CHAMIC5 ELEVATOR.
LOAD MO LOAD 500 LBi IOOO LB5. 1500 LB6. 2000 LBS. 2500 LBS. 3000 LB5. oSOOLBSj
FLIGHT UP Down UP DOWH UP Down UP oown UP DOWM UP Down UP DOWM UP oown
I
TO
3 £.17 747 346.645452 5Z4 578 .386623 .570 7.48 575B64 487 3.4e 440
1
TO3
IOOO LBS. COMCEMTJ^ATED OM
IOOO LBS. COMCE.HTKATED OM 6.44 .627
M.W. CORH E
S.W.CORNE
^ AMD
R
1
TO
3 2000 LBS.COhCEMTRATED OM 677 .53 5.W. CORNER.
FOUMDR.V ELEVATOR.
LOAD no LOAD 159 LBjS- 303 LB.5. LB-S. 88t LB^>. 1031 LB^>.
FLIGHT UP DOWH UP down UP DOWH UP DOWH UP Down
BASEMEMT
TO
Z .G64 .759 .GOO .£54 .721 .5S3 .757 .460 .770 .425
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Chapter IV.
Discussion of Results and Comparative Tests.
The results obtained in this series of tests were
not so satisfactory as the comparative tests listed, due to the
lack of proper instruments. As the methods of calculating
show, the power values obtained arc simply the "running values",
and do not include the excess power consumed in starting the
motor. To obtain this extra power it would have been necessary
to use recording wattmeters, and these could not be obtained.
The results obtained, however, are very satisfactory for the
"running values" of these machines.
In testing the alternating machines great difficulty
was found in correctly reading the wattmeters, due to the ex-
cessive vibrations of the needle. As the motor started the
needle jumped up nearly to the top of the scale, then dropped
tovjard the bottom of the scale, and continued to vibrate during
the time the motor was running. To obtain an average reading
it was necessary to approximate a mean value between the high
and low oscillations of the needle. In some oases this mean
value was very difficult to obtain, and this was particularly
true in the Lincoln Hall elevator. On the 2000 pound load,
running from the basement to the first floor, the test had to
be discontinued owing to the violent oscillations of the watt-
meter needle. The variations in the results of the Warner
elevator test can be explained in this manner. Under some con-
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ditions on the Warner test one phase of the motor apparontly
was doing all the work. This is especially true on the lighter
loads, while on the heavier loads the phases seemed more evenly
"balanced. This is probably due to some peculiarity in the motor
winding, and is not a fault of the recording instruments as
the results show. The Warner elevator cannot be closely com-
pared with any machines listed in the comparative tests, as it
is a smaller and much slower speed machine.
In testing the Foundry elevator the wattmeter
needles did not oscillate as much as they did in the Warner
test, and for this reason the results obtained are considered
more accurate than those obtained in the Warner test. The
elevator has a small capacitjr, and as the belt began to slip
on the heaviest load, it was deemed useless to try to raise
a greater weight. The Foundry elevator cannot be compared to
any of the machines listed in the comparative tests, because it
is much smaller and slower than any of these. The results
obtained in the test of the Foundry elevator are considered
very accurate for an alternating current machine of this type.
In the direct current elevators the results were
easier to obtain than were those from the alternating current
types. On starting the elevators both the amperes and volts
would rise considerably above their running value, but would
quickly settle to a constant position. These constant values
were the ones that were recorded.
The effect of the counterbalance is very clearly
seen in the Otis elevator. At 656 pounds the "up" and "down"
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power consumption is nearly equal. This shows that the elevator
is balanced for about 600 pounds. This is about the normal load
of an elevator for that kind of service. The power consumption
of the Otis elevator seoms to be higher than any other of the
comparative tests. On direct current work at high voltage the
power consumption is always higher than that of alternating
currents
.
It will be noticed that on the 3500 pound load of
the Farm Mechanics Building elevator only one flight was made.
On the second attempt the fuses of the machine burnt out, and
it was considered useless to load the motor any farther. This
is above the load that should be ordinarily carried on this
elevator, although it was originally designed for a two-ton
load. When the load was placed on the side, and on one corner
of the platform, the results show a slight increase in power
consumption. This is probably due to the added friction against
the elevator guides on the loaded side. This machine is counter
balanced, but due to a lack of space the counterbalance is not
so heavy as the platform and cable. If a heavier counterbalance
could be used much greater loads could be carried.
The results from both the direct current elevators
are very satisfactory, and can be considerod more accurate than
those obtained from the alternating current machines.
On page 25 are shown a series of curves compiled
by the Warner Elevator Manufacturing Company which apply to
their No. 1 electric engine. The curves to the right show the
variations of the kilowatt hours per car mile with the stops
per car mile for different loads. The results obtained in test-
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ing the Lincoln Hall Warner elevator are apparently lower than
is shown by this graph. This is to be expected as the Lincoln
Hall machine was smaller and slower, and no account was taken
of the extra current consumed in starting the motor. At the
center and top of the sheet are shown curves giving the varia-
tions of the starting current in time intervals. The solid
curves represent the start of the upward travel of the car, and
the dotted curve represents the fluctuations in the starting
current for downward travel. At the left of page 25 is shown
the relation between efficiency, speed, load, and amperes.
The curves marked "up" and "down" show the variations in the
speed of the car for different loads up and down. The curve
marked "amperes" showB the relation between the load and the
current consumed. The curve marked "efficiency" shows the
relation between the efficiency and the load.
On page 27 are shown the results of several tests
made by the Reedy Elevator Company of Cincinnati, Ohio. This
table is self-explanatory. The results obtained for electric
elevators are slightly higher than the tests recorded in this
thesis with the exception of the Otis test, but in the Reedy
table no account is taken of the load carried.
On page 28 are shown the results of a series of
tests made by Mr. R. P. Bolton. It will be noticed that in these
tests the power consumption increases with the load and also with
the number of stops. The effect of the counterbalance can easi-
ly be seen from the results, as the machine is always most ef-
ficient when the load equals the over-balance. This test was a
very thorough and complete one, and the results are as accurate
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Test of a High Speed Llevatoe
made. E>Y
REGINALD P. BOLTOri
AT
BoSTOTi,MA55ACHU5LTT5 - Jur\E. 1907
U ivJ 1 n l i \_ 1
—
IO\'-6"OME WAY OR 52. TRIPS PER CAR MILL
1 IP
5TOP5 UDOWM
1 AND9
<2> AMD 1
LOAD IN POUMDS OPER. 1060 1560 2010 2360 2660
K \A/ UD^ PFt? TAP Mil Fr\.VV. tlKj, rLix <.r\K l 2.545 2.075 1.945 i.e>7 2.15 2495 3.22
UP
STOPS " ^Down
1-5
Q-5
i hah in PAnrins OPERATOR 666 1060 201 O 2660
KWHRS PFP CAP Mil F 3.09 2 855 2.52. 2.915 3.859
UPSTOPS^ DOWN
1- 5-5-7--9
9-
-7-S>-3 I
LOAD IM POUMDS OPERATOR 66 1060 eoio
K.W.HR5. PER CAR MILE. 4.91 4.185 3<2>75 4.25
5TOPS> Down
1-2-3--4-5-6--7-8-9
9-8-7- 6-5-4 3-2 -1
LOAD IM POUMDS OPERATOR 666 1060 2010
K.W, HR5. PER CAR MILE 7. £85 6.75 6.7 7425
MACHINE. - OTIS ELEVATOR. CO'S. ONE-TO-OME ELECTR\C
TRACTION.
LOCATION - BOSTOM ED150N CO'5. BUILD1MG- BOSTON ,MA55.
CAPACITY - ZSOO POUMDS AT A SPEED OF 500 FT PE.R M1IN.
TOTAL WEIGHT OF CAR. - 5056 POUMDS.
OVERBALANCE - IOGO POUNDS.
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as could possibly be obtained. The power consumption is greater
than was obtained in this thesis test. This is to be expect-
ed as the machine runs at a higher speed and carries a greater
load.
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